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METHOD FOR EXTRUDING A PLASTIC PIPE. 

The invention relates to a method in extruding 
plastic pipes from an extruder nozzle havdLng a nian- 
5 ber of heating elements distributed circumferential- 
ly around the extruder nozzle. 

When plastic pipes are extruded, it is a quality 
requirement that the wall thickness of the finished 
pipe is within fixed tolerances. Therefore, the wall 

^0 thickness is measured continuously during the ex- 
trusion, and the nozzle temperature is controlled in 
dependence on the effected measurement to adjust the 
wall thickness as is necessary in order to keep the 
thickness within the fixed tolerances. Today the 

16 wall thickness is commonly measured by means of an 
ultrasound sensor in or after the cooling device 
forming part of the extruder line, as disclosed in 
EP-Al-01535il and EP-Al-0287551, the ultrasoxmd sen- 
sor being moved continuously in a path around the 

20 PiP^- Signals from the ultrasound sensor which 

represent the measured wall thickness are forwarded 
via a microprocessor to control means for adjustment 
of the heat power of the heating elements of the ex- 
truder nozzle. The number of heating elements 

25 usually is three, and thus, each heating element 

covers one third of the pipe circimf erence . If the 
ultrasound sensor generates a signal which indicates 
that the wall thickness is too small in that third 
of the pipe circumference which corresponds to a 

30 certain heating element, the power of this heating 
element will be increased in order that the plastic 
material in said sector of the nozzle, which is 
heated by the heating element will have reduced 
friction against the wall of the nozzle passage and 
thus the wall thickness in said sector will be in- 
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creased. Reversely, the heat power will be decreased 
if the wall thickness is foiind to be too large. 
Since the position where the measurement takes place 
is located at a great distance from the extruder - 
there may be a distance of 15 to 20 m - the response 
in the adjustment will be slow because it takes long 
time before the portion of the pipe which is de- 
livered from the extruder nozzle after adjustment of 
the heat power, reaches the position of measurement, 
and thus, it takes long time before the control sys- 
tem indicates and adjusts an existing deviation, if 
any. However, also for another reason the location 
of the position of measurement is unsatisfactory. 
When the pipe has passed through part of the cooling 
15 device it has already a skin on the outside as well 
as the inside thereof because it has been cooled 
initially in the calibrator disposed immediately 
after the extruder nozzle, and then in the cooling 
device wherein the pipe is sprayed with water from 
nozzles disposed above the pipe. Due to cooling of 
the pipe in this manner in the cooling device the 
plastic material of the pipe will not have a uniform 
temperature between the skins over the total cir- 
cumference of the pipe. The ten«>erature is lower in 
2g the upper portion than in the lower portion of the 
pipe. Since the wall thickness meastirement as ef- 
fected by means of ultrasound is dependent on the 
temperature of the material, the measurement and the 
control cannot be effected with the desired ac- 
curacy. It follows that an aiople wall thickness is 
maintained in order that the wall thickness will not 
come below the lower tolerance . value . Considering 
the fact that the material cost comprises about 75% 
of the total manufacturing cost of the pipe, this 
involves an additional cost in the manuf actxire , 
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which is not insignificant • The most economicol 
procedxire is of course to maintain the wall thick- 
ness as close to the lower tolerance value as pos- 
sible without the risk of coming below this value. 

In addition to this the device for driving the 
ultrasoiind sensor in a path around the plastic pipe 
is complicated and will easily be exposed to opera- 
tional disturbances, and the measuring and control 
system is difficult to adjust initially* 

Despite the obvious drawbacks of the existing 
measuring and control system no other, better system 
has been proposed so far. 

The invention has been proposed for the purpose 
to provide a more accurate and reliable measurement 
and control by means of simpler and more dependable 
equipment. 

Thus, the invention provides a method in ex- 
truding plastic pipes from an extruder nozzle having 
a number of heating elemeiats which are distributed 
circumferentially around the extruder nozzle, the 
wall thickness of the extruded pipe being measured 
by ineans of ultrasound in a niimber of measuring 
positions distributed over the circumference of the 
pipe, which corresponds to the nxmODer of heating 
elements of the extruder nozzle, and the power of 
the heating elements being controlled in dependence 
on the measured thickness values for control of the 
friction and thus the wall thickness in the sectors 
of the pipe wall corresponding to the heating 
elements, and this method for the related purpose 
has obtcLined the characterizing features of claim 1. 

So far, it has not been considered suitable or 
even possible to locate the positions of measurement 
to the calibrator because the calibrator is a 
relatively complicated apparatus in the extruder 
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line, either it is of the vacuum type or of the 
pressure type, due to the fact that the calibrator 
comprises a number of valves and pumps for air and 
cooling water. Also, it has not so far been under- 
stood that advantages could be gained by such ar- 
rangement. On the contrary the common apprehension 
was that modifications in the calibrator could lead 
to operation and quality disturbances. Now. when the 
measurement according to the method of the invention 
nevertheless takes place in the calibrator contrary 
to that considered suitable or possible, it has been 
found that there is obtained a considerably more ac- 
curate control of the wall thickness without jeop- 
ardizing the function of the extruder line in any 
15 respect. This would primarily be due to the fact 
that the material of the pipe wall when passing 
through the calibrating sleeve still has a rather 
homogenous tengjerature condition around the cir- 
cumference Of the pipe because the pipe having left 
the extruder has not yet been cooled with accompany- 
ing temperature differences in the pipe material, so 
that the thickness can be reliably measured in the 
measuring positions, but also is due to the fact 
that the response in the control will be faster 
25 because the measuring positions are considerably 

closer to the extruder nozzle . maximum about 0.5 m 
therefrom. 

in order to explain the invention in more detail 
reference is made to the accompanying drawings in 
which 
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FIG. 1 is a side view of an extruder line, 
FIG. 2 is a half -side view and a half axial 
cross sectional view of the calibrating sleeve 
in a calibrator of the vacuum type, provided 
with tiltrasound sensors, and 
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FIG. 3 is a diagram showing the connection of 
the sensors to the heating elements of the ex- 
truder nozzle via a microprocessor. 
In FIG. 1 there is shovm an extruder line for 
extruding pipes in the simplest form thereof. The 
extruder is f ragmentarily shown at 10, and from the 
nozzle IDA thereof (forming part of the extruder 
tool) a pipe 11 is being extruded, which passes 
through a calibrator 12 and then through a cooling 
trough 13 to a take-away device 14, In the measuring 
and control system applied today and described above 
the ultrasound sensor is located at the position 
indicated by an arrow 15 at the outlet end of the 
cooling trough. 

When the method of the invention is supplied 
there is used in one embodiment three stationarily 
arranged xiltrasound sensors located inside the cali- 
brator • In FIG. 2 the calibrator sleeve 16 of a 
calibrator of the vacuum type is shown, and this 
sleeve in a known manner forms a nxjuonber of through 
slots 17 connecting the inside of the sleeve with a 
vacuum chamber 18 enclosing the sleeve. The plastic 
pipe 11 comes from the extruder nozzle euid passes 
into the left end of the calibrator sleeve the pipe 
being sucked against the inside of the sleeve xinder 
the influence of the yacuiom to be calibrated against 
the sleeve. At the outlet end of the sleeve, the 
right end as seen in the figure, there should be 
provided three ultrasoxmd sensors 19A, 19B and 19C 
spaced 120^ as shown diagrammatic ally in FIG. 3, 
but for the sake of simplicity only two of the sen- 
sors are shown in FIG. 2, namely 19A and 19B. Each 
sensor is mounted in a holder 20 on a ring 21 which 
is attached to the outside of the calibrator sleeve 
16 a passage 22 being provided from the sensor 
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through the holder, the ring and the sleeve to the 
pipe passing through the sleeve, said passage being 
filled with water supplied at a nipple 23 and serv- 
ing as transmission meditim for the ultrasound 
5 between the sensor and the pipe. 

in FIG. 3 it is shown that the three ultrasound 
sensors 19A, 19B and 19c are connected to a micro- 
processor 24 which controls over control means 25 
(confer also FIG. 1) three electric heating elements 
26A, 26B and 26C Which are provided in the extruder 
liozzle lOA and extend each over about one third of 
the circumference of the nozzle. The three sensors 
are fixedly mounted centrally one in each of the 
sectors of the circumference of the pipe, which cor- 
15 resijond to the three heating elements, and each sen- 
sor is adapted to control via the microprocessor and 
the control means the associated heating element. 

When the extruder line is operating each sensor 
thus measures the thickness of the pipe 11 in the 
20 corresponding measuring position on the pipe, and 
this signal is forwarded to the microprocessor 
wherein the signal is compared with signals which 
represent programmed limit values one of which 
represents the lower tolerance veuLue of the wall 
^ thickness of the pipe and the other one represents 
the upper tolerance value or preferably a value of 
the wall thickness which is closer to the lower 
tolerance value. If the signal from the sensor is 
below or above the lower and the upper limit value, 
30 respectively, the microprocessor gives a control 

signal to the control means for the associated heat- 
ing element in order that the power thereof will be 
increased or decreased, respectively, so that the 
surface friction between the material and the wall 
gg of the nozzle passage in the sector of the nozzle 
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which is heated by said heating element, will de- 
crease or increase, respectively, the wall thickness 
of the pipe being increased or decreased, respect- 
ively, in said sector as a consequence thereof. The 
5 response in the control is rapid because the dis- 
tance between the sensor and the heating element is 
relatively small. 

Three sensors have been foxmd to be a siii table 
niamber of sensors for pipes up to 200 mm diameter 

-10 but for larger pipes a larger number of sensors can 
be provided. 

In another embodiment of the method of the in- 
vention the sensors are moimted for movement circum- 
ferentially the sensors being moved back and forth 

15 over the associated sector of of the pipe and a mean 
value of the thickness values measured in the sector 
is calculated in the microprocessor. The mesm. value 
then is used for controlling the power of the as- 
sociated heating element as described above. 
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CLAIMS 



1. Method In extruding plastic pipes (11) from 
an extruder nozzle (lOA) having a number of heating 
5 elements (26A, 26B, 26C) which are distributed cir- 
ciimferentially around the extruder nozzle, the wall 
thickness of the extruded pipe being measured by 
means of ultrasound in a number of measuring posi- 
tions (19A. 19B, 19C) distributed' over the circum- 

10 ference of the pipe, vfliich corresponcas to the number 
of heating elements of the extruder nozzle, and the 
power of the heating elements being controlled in 
dependence on the measured thickness values for 
control of the friction and thus the wall thickness 

16 ^ "the sectors of the pipe wall character- 
ized in that the wall thickness is measured in 
measuring positions (19A, 19B, 19C) on the calibra- 
tor sleeve (16) in a vacuum or pressure calibrator 
(12) forming part of the extruder line. 
20 2- Method as in claim 1 wherein the measurement 

takes place in fixed measuring positions. 

3. Method as in claim 1 wherein the measuring 
positions are moved back and forth circumferentially 
over the sector of the pipe which corresponds to the 
associated heating element, and that the control is 
effected in dependence on a calculated mean value of 
the wall thickness within the sector. 

4. Method as in any of claims 1 to 3 wherein 
the measiirement is effected at the outlet end of the 
calibrator sleeve (16) . 
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